Abstract-In the last decade, a large amount of experimental nuclear spectroscopy data was obtained. This is good progress really, but a new very serious problem appears. Due to significant systematic errors of the data, one is often forced to deal with very discrepant data and often it is difficult to obtain reliable information from them. To solve this problem and to remove the systematic errors, new technologies in working with the data were developed. Using these new technologies, one can obtain information with a high accuracy and reliability, and in many cases, new information has not been or could not be obtained experimentally. Below, an approach of this kind is presented concerning spectroscopic data on Ca and Zr isotopes. It is shown that the behavior of the energy of the first 2 + level in Zr isotopes can be explained in the framework of a shell-model approach. A separation of the 2d 5/2 subshell in 96 Zr (as is for the 1f 7/2 subshell in 48 Ca) is found, so that the neutron number N = 56 becomes like a magic number for Z = 40. To explain a similarity in decaying properties of 48 Ca and 96 Zr, an additional interaction between closed structures consisting of 20 and 28 nucleons is proposed. Irregularities of the ground-state spin values in the K isotopic chain are explained in the framework of the shell-model approach by the inversion of the proton 1d 3/2 and 2s 1/2 orbitals. c 2004 MAIK "Nauka/Interperiodica".
DATABASE ENSDF
Contemporary large and complete databanks give real possibilities to solve the problem mentioned in the abstract. The oldest, large, and complete data bank on nuclear spectroscopy is the ENSDF (Evaluated Nuclear Structure Data File) [1] . This file contains nuclear structure and decay data for all known nuclides. For each nucleus, there is an adopted data set containing the recommended values of characteristics of the levels and gamma rays observed and data sets containing the "best" values obtained from various types of experiments. It has to be pointed out that new physical information can appear even at the stage of forming an evaluated "data set." For example, if an experiment gives two possible spin values 1/2 or 3/2 for a given level and another experiment gives 3/2 or 5/2 for the same level, an evaluator assigns unambiguously to this level the spin value 3/2, etc.
An important feature of nucleon stripping and pickup experiments is that, as a rule, the total transferred momentum value j cannot be measured.
The only exception is experiments with polarized particles. However, if spin and parity of the initial nucleus are equal to 0 + , the total transferred angular momentum is equal to that of a level feeding in the final nucleus. So it is very important to have accurate, reliable, and full data on spins of nuclides, and ENSDF provides this possibility.
THE METHOD OF PUTTING DATA ON NUCLEON PICKUP AND STRIPPING EXPERIMENTS IN ACCORDANCE TO EACH OTHER
The main idea of the method [2] is to correct the experimental data so that the constraints
(1) will be fulfilled for three single-particle orbitals closest to the Fermi energy, for which experimental data are presented with a maximum of completeness [3] . Moreover, the constraint
should hold for the remaining subshells, and for all the subshells. Here, S ∓ nlj are sums of the individual spectroscopic factors S ∓ nlj (E x ) of levels with energies E x ; the upper signs "+" and "-" denote nucleon stripping and pickup, respectively; the sum in (3) is taken over valent and upper subshells in the first term and over the lower subshells in the second one; A is a total number of corresponding nucleons (protons or neutrons) in a nucleus. The essence of Eq. (3) is that a residual interaction does not change the total number of nucleons in a nucleus. To this aim, two degrees of freedom are used: (i) a new normalization condition for experimental data is introduced (S
(ii) the whole known information about spins of the final states is taken into account, and moreover, all possibilities should be investigated for states with unknown spins.
The codes ARES were developed on the basis of the described procedures.
As a result, intervals for factors n + and n − as well as for j values are determined. More reliable values of spectroscopic factors allow one to avoid a discrepancy between various experimental data, both pickup data and stripping data. Nucleon occupation probabilities of single-particle orbitals
and single-particle energies
] are determined by using the improved spectroscopic factors. In Eq. (5), B(A) and B(A + 1) are separation energies of a corresponding nucleon in a target nucleus and in a nucleus with one added nucleon; e + nlj are centroids of the spectroscopic factor distributions.
Such kinds of results were obtained for nuclides 40, 42, 44, 46, 48 Ca, 46, 48, 50 Ti, 50, 52, 54 Cr, 54, 56, 58 Fe, 58, 60, 62, 64 Ni, 64, 66, 68, 70 Zn, 90, 92, 94, 96 Zr, and 116, 118, 120 Sn, both for neutron and proton orbitals. In Table 1 , we show the energies of the first 2 + states in 90, 92, 94, 96 Zr isotopes. Their maximal values for N = 50 and N = 56 are seen very clearly. The maximum at N = 50 has an ordinary explanation, because N = 50 is a well-known magic number. However, the maximum at the neutron number N = 56 requires a special explanation.
Both neutron and proton subshells were a subject of investigation from the point of view of onenucleon transfer reaction data with the method described above. Neutron single-particle energies are displayed in Fig. 1 . With increasing in N , one can see a lowering of the 2d 5/2 subshell from the upper shell N = 50-82, so that, in 96 Zr, the subshell becomes well separated from it. Since in 96 Zr the neutron subshell 2d 5/2 is closed, N = 56 becomes somewhat like a magic number. It is necessary to note that a similar 
